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ELOSZO

A kotet, amit az olvasé kezében tart, a X. Kérpit-medencei Kornyezettu-
domdanyi Konferencia jubileumi kiaddsa.

Ha visszaemlékeziink az elsd, tiz évvel ezel6tti konferencidra elmondhat-
Juk, hogy a Sapientia Erdélyi Magyar Tudomanyegyetem Kornyezettudomanyi
és Miivészeti Kardnak kezdeményezése sikeres volt. Ehhez a sikerhez hozziji-
rult a pécsi, a debreceni, a veszprémi, a nyiregyhazi és a miskolci egyetem szer-
vezd munkdja is.

A Karpat-medence térségének foldrajzi adottsaga, torténelmi és gazdasagi
miiltja €s jelene indokolja a kozos kornyezeti témék tanulmanyozédsat. A szazad-
ra jellemz6 urbanizédcios folyamat érvényes a Kérpat-medence orszigaira is. A
varosok gyors novekedése maga utdn vonta a lehetséges szennyezé forrdsok
megsokszorozéddsdt és a szennyezddés mértékének novekedését, ami djabb és
djabb kihivis elé allitja a kutatékat.

A konferencia egyik célja, hogy a Karpat-medence kutatoi, tandrai és didk-
jai, akik a kornyezettudomany mitivelését tartjak hivatdsuknak, kicseréljék eddi-
gi eredményeiket, tapasztalataikat és megoldasokat taldljanak a felmeriild prob-
lémék megolddsdra, a felszini vizek, a parkok, z6ld Gvezetek és a megtjuld
energiaforrdsok hasznositasdra, a torténelmi véarosrészek épiileteinek, milemlé-
keinek megévdasdra, a hulladékgazdalkodds hatékonysdganak novelésére.

A konferencia mésik célja az egyiittmiikodés elomozditdsa, kozos palyaza-
tokban valé részvétel lehetoségeinek megteremtése és kapcsolatok kialakitisa.
Es nem utolsé sorban a konferencia célja a magyar kornyezettudoményi szak-
nyelv dpoldsa.

Ha szamba vessziik az eddigi eredményeket: az egyiittmiikodéseket a Kar-
pat-medencei egyetemekkel €s kutatécsoportokkal, a sikeres kozos pdlyazato-
kat, a tobb mint 750 kozolt dolgozatot és nem utolsé sorban a kozel 900 dokto-
randusz és didk részvételét a konferencidkon, akkor elmondhatjuk, hogy a kitii-
zott célokat elértiik.

Reméljilkk, hogy az immar hagyoméanyossd vélt konferencia eredményei
hozzdjérulnak a kérnyezetiink 4llapotdnak és az emberek egészségének javula-
sdhoz, valamint életmindségének novekedéséhez.
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Abstract: Generally, the karstic aquifers are good drinking water resources about the
high quality of water. But these types of aquifers are sensitive for contaminations so the
continuous monitoring is necessary. This monitoring can also serve the better knowing
of karst system. Since 1992 there is a continuous water level observing system in the
Biikk. The elements of this system are wells, observing wells, springs and caves. This
system also works as a quantity monitoring system and can help the activities of
waterworks companies.

In 2013 a hydrochemical investigation was begun in the Garadna spring where calcium,
magnesium, sodium, potassium were determined from the collected water samples.
There is continuous discharge and conductivity measuring in the spring from the end of
July and continuous reaction measuring from November of 2013. During summer we
could develop a field-site and a laboratory measuring protocol. In our research works
we will compare the new hydrochemical data with data of water level, conductivity,
temperature and discharge.

The variability of measured hydrochemical data is not significant because of long
rainless autumn. The previous investigations of Javorkut ponor cave which is one of the
most important sinkhole of the Garadna spring, confirm that from the data of water
chemistry we could gain information about origin of karst water. After the analysis of
cave water a different chemism water was found like the spring water. That indicates
other subsurface inflow. Also an aim of our works to determine a mathematical function
between data of discharge and water level in case of Garadna spring.

Keywords: Biikk Mountain, karst, discharge investigation, hydrochemical investigation

Introduction
The investigated Garadna Spring is located in the center of the Biikk Moun-

tain in the Hamor Dolomite Formation which is a Triassic medium karstified
dolomite (MAFI 2005). The water catchment area of the spring is located on the
Biikk Plateau. The two ponor caves of the spring are the Javorkiit and the Bol-
hés cave which were developed in the well-karstifiable Fehérké Limestone
Formation (Figure 1.). The rock of the Fehérkd formation is a bright grey,
massive, banked, platform facies limestone (MAFI 2005).

In May of 1996 a continuous water level and water temperature register
equipment was installed in the Garadna Spring. This monitoring point serves
data about the mechanism of run-out well from the last 16 years and it is one of
the main element of the Biikk Karst Water Level Observing System. The basic
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Materials and methods
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In regard to huge number of sample the atomic adsorption spectrophotometer
was applied for analyzing. Generally the analysis of alkali and the alkali-earth
metals are simple with AAS because they have strong sign and the equipment is
enough sensitive for that. We had only problem with analysis of calcium because
it had interferences with phosphate, sulfate, aluminum, and silicon. In our samples
the presence of sulfate caused interferences. But it could be largely controlled by
adding 10g/L La as the chloride (Welz & Sperling 1999).

Parallelly, water samples were collected from the Javorkiit ponor cave to
investigate the change of chemical compounds of karst water along it.
According to analysis we could identify the inflows in the different points of the
cave.

Another new measuring equipment in case of Garadna Spring is the
ultrasonic flowmeter which measures the velocity of flow in every 15 minutes.
In our following works we could synchronize the flowmeter and the sampler
because we will need to collect extra water sample in case of significant
increasing of water level. To calculate the discharge we determined the
relationship of water level and the cross-section flow where the flowmeter
sensor was installed. After determination of function of water level and cross-
section flow area the calculations were simple.

Results
The results of chemical analysis were compared with water level, discharge,

water temperature and conductivity data.

The variability of data is not significant. The variance ratio of calcium is
CVe, = 11,52%, in case of magnesium is CVy = 5,24%, in case of sodium is
CVy. = 4,23% and in case of is potassium CVy = 21,33%. The reason of this
phenomenon is the rainless period, the discharge of the spring slowly but
continuously decreases.

Correlation and cross-correlation were calculated between chemical elements
and parameters. Correlation was not found neither between elements nor between
elements and other measured parameters (discharge, water level, conductivity and
temperature). The only correlation was found between magnesium and sodium
(R?=0,89) and between sodium and potassium (R*=0,57).

Obviously, the correlations between discharge, water level and flow
velocity were good. Between water level and discharge were positive
correlation (R®=0,89), between flow velocity and discharge were negative
correlation (R2=—0,84), between flow velocity and water level were also
negative correlation (R* =-0,86).

The analysis of water samples of Javorkit ponor cave shows changes of
chemical composition in some sampling point. Supposedly it was caused by
inflow from other ponor or water body. According to the results of this
investigation we also proved the mixing of karst waters in the Garadna Spring
because the chemical composition of cave water was significant different.
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HOZAM ES VIZKEMIAI ADATOK VIZSGALATA A
GARADNA-FORRASBAN

Osszefoglalé: A Bikk hegység teriiletén 1992 6ta miikodik folyamatos vizszintmérés
(helyenként homérséklet- €s vezetOképesség mérés) kutakban, megfigyeld kutakban,
forrdsokban és a késobbi fejlesztéseknek koszonhetden barlangokban is. A Bikki
Karsztvizszint Eszleld Rendszer mennyiségi monitoringként funkciondl, tAmogatva ez-
2l a bitkki karsztvizet termeld vizmii vallalatokat.
A mér meglévd, hosszi tava vizszint- &s homérsékletméréseket tudtuk kiegésziteni a
Garadna-forrdsban 2013 tavaszdn, amikor vizmintavételezésbe és kémiai osszetétel
elemzésekbe kezdtiink (Ca™, Mg, Na*, K"). Tulius végtél a forrdsban folyamatos ho-
zam és vezetdképesség, ill. november 6ta pH mérés is torténik. A nyar folyamdn sikerilt
kidolgoznunk a késébbiekben konzekvensen alkalmazott, ill. alkalmazni kivant terepi és
laboratériumi mérési protokollt, melynek megfeleld elsé eredményeket (2,5 hénap ada-
tait) dolgozzuk fel jelen vizsgdlataink sordn. A kémiai adatokat osszevetettik egymds-
sal, tovibba vezetoképesség, hémérséklet, vizszint €s hozamadatokkal.
Eddigi eredményeink nem mutatnak jelentds véltozdsokat, amit azzal magyarazunk,
hogy gyakorlatilag csapadékmentes idBszakbél szarmaznak a mintdink. A Javorkiti-
viznyel6barlangbol szérmaz6 mintdk azonban azt erdsitették meg, hogy a vizkémiai
ill. esetleg a killonbozd részvizgylijté terilletekrol

adatokat felhasznélva a viz (tjara,

szdrmazé vizmennyiség ardnyéra vonatkozé informéaciokat fogunk tudni megallapitani.
Tovébbi céljaink kozott szerepel, hogy meghatdrozzuk a matematikai tsszefiiggést a
hozam és a vizszint adatok kozott.

Kulesszavak: Bitkk hegység, karszt, hozam vizsgalatok, vizkémiai vizsgalatok
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